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(54) Title: COMPOSITIONS SUITABLE FOR ELECTOOCHEMICAL CELLS 

(54) Bezeichnung: FOR ELEKTROCHEMISCHE ZELLEN GEEIGNETE ZUSAMMENSETZUNGEN 



(57) Abstract 

The invention relates to a composition which contains (a) between 1 and 99 weight % of a pigment (I) widi a primary particle size 
of 5 nm to 100 fim, which is a solid la or a compound lb acting as cathode material in electrochemical cells or a compound Ic acting 
as anode material in electrochemical cells or a mixture of the solid la with the compound lb or Ic; (b) between 1 and 99 weight % of a 
polymer material (II) which contains: (lla) between 1 and 100 weight % of a polymer or copolymer (lla) which has reactive groups (RG) 
in a temiinal or lateral position or at the chain, which can give rise to thermal and/or UV radiation-induced cross-linking reactions, and 
(lib) between 0 and 99 weight % of at least one polymer or copolymer (lib) which has no reactive groups (RG). 



(57) Zusammenfassung 

Zusammensetzung enthaltend: (a) 1 bis 99 Gew.-% cines Pigments (I) mit einer PrimarpartikelgrOBe von 5 nm bis 100 /xm. das 
ein Feststoff la oder eine als Kathodenmaterial in elektrochemischen ZcUen wirkende Verbindung lb oder cine als Anodenmaterial in 
elektrochemischen Zellen wirkende Verbindung Ic oder ein Gemisch des Festsioffs la mit der Verbindung lb oder der Verbindung Ic ist, (b) 
I bis 99 Gew,-% eines polymeren Materials (II). das umfaBt (Ila) 1 bis 100 Gew.-% eines Polymers oder Copolymers (Ila), das ketten-. 
end- und/oder seitenstandig Reaktivghippen (RG) aufweist, die thermisch und/oder unter UV-Strahlung zu Vcmetzungsreaktionen fUhig 
sind, und (lib) 0 bis 99 Gew.-% mindestens eines Polymers oder Copolymers (lib), das frei ist von Reaktivgruppen RG. 
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ganic Chemistry" (D^ : Homolytic Bond Dissociation Energies on the cover 
nUC. " Library of Congress Cataloging-in-Publication Data ISBNO-205-084 
53-2, 1987, Allyn & Bacon ^, Inc. A Division of Simon & Schuster, Newto 

n, Massachusets. \}SMC^^C t^C tti^Vt^o 
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[0 0 5 2] 
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[0 0 5 7] 
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[fb8] 




RGb2 n=l-10 



[0 0 5 9] 
[0 0 6 0] 

Ctl^cD'eyrr.y^'rJUt. ^^U-fV^ (MA) . TKSt^v^^i^^D^ViJ^i^" 
X> (DP CD) 7b^eORri^Sf5T\ XiiDC FDCDMA^cOjtg^itJ^n^CcfcD 

ma-t^nt^oim-e^^o LA^bJ&A'^e*. cn^co^^jsti. ii^^^jcii^-r 
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0-C-C=C-C-OH 
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^e^C, m^^^li S-A-25268 2^C^^t^TfcO^ '^(D^Jt^^lfC'lft^ 

[0 0 6 3] 
[{bl 0] 




[0 0 6 4] 

[0 0 6 5] 
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RGM RGb5 
[0 0 6 6] 

o 

[0 0 6 7] 

[fbi 2] 



I + HO-R-OH ► HO-R-O 
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[^ki 3] 

o o 
o o 



[0 0 7 0] 



(28) 



!t$S 2002-513986 



[0 0 7 1] 
Utl 4] 



[0 0 7 2] 

t/cs JivFp<^U>^xh^t Fa-7^;U^t7^h^li Fn-7^;V^(Dlt5t>& 

. Z.n^(Omt.\^ Fn4^>'T;V^;l/r^>i:(D-Y^ F^/^LTaiA"r^7^?^A^ 
fi^-e^^o cnh\<tmPi^^D E - k - 1 5 7 0 0 2 7 3X(iD E-A- 1 7 2 

0 0 3 2 stc^penru^^o 

[0 0 7 3] 

-r^K r^F. -r^F. -r^^'y-^K ^^-h^. x;!/^^ f> x;^4-^ 

[0 0 7 4] 
[0 0 7 5] 
[0 0 7 6] 
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[0 0 7 7] 

F U >'^&t>'7^ F ^^Xii^fOM?^:!^^ G^iJ. F U p< U >y F ^> 

[0 0 7 8] 

-;K ifX7xy-;l/A. 7j<m{t;ex-7xy-;l/A) > OH-^m^^V-^- ( 
R H Fn:^>/;V^'|44^uy^v'Ji>X«t Fn:^^iy;U^^-r§4?U r> 

. ^•''J-tn-;K m&OTISfnflgM^cD^y y^U-bU FSt/v'^'U 
-bU F> #tc$)^tc?ftXtitix"7U?ft0^y yj-feU F) ^^tf^c 
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jl^ y T V Jlyj:.~r-JVXli^> ^ :i^V XV h— r;K Z-ff-y 
- 1 . 4 ;l/J^tJ^'r;l':34^i/;Mk2 i . 4 -v'^4--;l/) tf^ffl 

[0 0 7 9] 

^D^^-9-y-;U. T ;l/ n — T U ;!/ T ;V n — ;vi§^cd^'& titt T ;!/ 

7 5/ { b'&il^^ ©{^ISS6^f^ ffl d; 0 1# ^ c ^ T ^ ^ o c O d: d ^tt ^ n fc 4^ U 
XX-r;U(i. f^lJ^t^D E-A - 1 5 7 0 0 2 7 3&t>^D E-A - 1 7 2 0 0 3 2 

b T^^o 

[0 0 8 0] 

B^ogfl^iDfci^tcSRG b^S-rx:/F^5^u:/T-h'^n Fn'7^;V^1lljg^29 

. 2-^-7^y-l. 4->^:t— ;K T;l/3^>';Wk2-:/7^>- 1 . 4-^/:^— 
;K r U;l/r;U3-;l/Sa*i^3. 4, 5. 7. 8co<k-a-*^cD#ISia^^$fflf 
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[0 0 8 1 ] 
[0 0 8 2] 

MR G h'^^fc. COJ:^tcbTti Fn4^v"&t^'l44^U JlX-r;^^C2^A•r^c 

T-^l/s ti Fa^i^r U/l/JiX-r^U. t Fn4^i/7'U;1/X— 

AG b 4j^O-'AG b 6(D\i Fn4^>/-DC P D{b-a-^^ ^^SfS-T C ^: L < 

[0 0 8 3] 
[0 0 8 4] 

[0 0 8 5] 
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-rv:/^;!/ Z^U U-h. t e r t ri^U U-h 

;1/T5F. ^^n— ;l/r^U;l/T^ F^ ^^n— ^5? ^ U/VT ^ F. T^U;l/ 

?^^^^)}\yW.. 3-:7x— ;l/r^U;b^. ti Fa 4^ (^^) 

(^^5?) T^u u-f:^^/^^^-^-^':^':^-;!/^^ (^^) r^uu-F 

(^^) T^UIx-F. xF4^i^x^^^/^Un-;l/^y (^^5?) T^U 
[0 0 8 6] 

1 4 - t e r t -7"^;l/X^U>. 
D*ynt!:^>^Vfx7l/) , ^^J!^^iK2~2 OfitDT;l/;^y-;KDlf-;Ux— r 
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ti> 3^:1^ ei^Mt^m &t t! U 2 - ^ 1 - \£:=-J\y^ B. ^ V 

1 - \^~)\^^ ^ ^^V"-;K 5 - er.;Hf P U F :/R0N - If^;!/!^ n U F 

[0 0 8 7] 

RGsti. 4<U (^^) T^'J U-F(DSijgmc±tfi-&tcJ:0^t/>ti:M< JJ^U 
•^-M^JKl^^tc J; D aSAf § cl ^ A"«T#^o R G b ^^WT^^^tcfi-^nltl^fb 

H F o ^ D ^ > i5? ^ ^ U U— F S.t>" v-' H F D i> >- ^ n ^ > ^ i^'x 

;g)o clcDTaffi-eaiA^n^ti Fo4^v';l/;&t/XX{ix.lf4^>^ Fa(i. 4^'Jn'-cD 

Si^:acJ;D li'-yl^x-T-yl/a (RGb) mX-t^tMc, Xti 1^ Fo4^i/^ W 

Ga) ^agA-r^fci6tc, §fjl-efe§o 
CO 0 8 8] 

e,. ^ll#Jci^^n£D7j^Tl#§Ci:*^T#^o clC-e't,. RGaSt>VX«RG 
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#A^n. ^LTRGba^i. i^^RG b 4S.a-^RG b 6tDll Fn^^iy-DC PD 
[0 0 8 9] 

[0 0 9 0] 

Eo 

[0 0 9 1] 

2-. 3-R?J^4-H Fn^^i/^^y-Jx/^. 2-n Fn^i/- 5-p<^;l/ 
H Fn4^v'^>:/"7xy 2-H Fn4^v/-4-^ F^i^^^y^xy V, 2 
-H Fo^^v-- 4 -;^-^^;l/:t4^v^^vy'"7xy 2-H Fn^^v'- 4 - Ft"' 
>'>'l/:t^>'^>V''7xy >'^ 2-tl Fn4^iy-5-^onli Fo^>/^>'y~7x 
2-H FD4^i/-4-^ h^i/-4' -^^^U^^yy'xy 2-HF 
n:^^>/-4-^ F4^>'-4' -^nn^>V-7xy V. 4 - 1 Fn^^i^- 3 
^;l/^>y-7xy 4-tFn:^i>-4' -p< F4^>'^yy:7x/>. 4-H 
Fn^^v-— 4' — ^an^>y':7xy >s 4-HFp4^>'-4' — ■7;^:to^> 
^7x7^, 4 -11 Fo4^iy- 4 ' -5/Ty^:^y':7xy 4-HFn^iy- 
2' . 4' F^i^^vy^xy 2. 2' 4, 4' -&tf2, 4- 

v^t FP4^i^^vy":7xy 4- t e r t -y"^;U-2. 4-v^HFn^$/^ 
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^yy'xyy. 2, 2' -i^\i}^ti=^i/-4-^h^zy^yVyx.yy. z, z 

' -i/MY'a^iy- A-^^ Y^iy^yV-y ^jy. 2, 2" 

4. 4' ->>^^ h4^>-^>y'7xy 2. 4, 4' 2, 3, 4-R02. 

4. 6- h U H Fn4^i>^>V"7xy 2, 2' . 4. 4' 2. 3, 4, 

4' -Rtf2, 3' . 4, 4' -■ T^h^H Fn^>>^W7xy 2-. 3- 

Ra^-T^/^yy^xy 2-T^/-4-p<5^;i/^>y"7xy 2- 
7^y-6-y^;p-^yyyxyy. 2-7^y-4' -y^;i/-^yyy xy y 
. 2-r^y-4' -^nn- 5 -y;i/;tn^yyy xy y. 2-T^y-5- 
>7on-<>y^xy y. 2-T^y-5-y"ot^yyyxyy. 2-T^y- 
5-p<^;u^yy"7xy y. 2-T^y-N-x^;i/^yyyxy y. z-r^ 
y-2' . 5' ->^"^^;i/^yyyxy y. 4 -r^y- 2 -^nn^yyy x 
yy. 4-r^y-4' h4^y^yyy xy y. 3. 4-. 4. 4' -Rzf 
3, 3' ->>T5y^yy"yxy y. 4, 4' -ex (p<^;i/T^y) ^yyy 
xyy. 3, 3' , 4. 4' — r h^r^y^yy^xyy. 2-. 3-;&t>4 
-^yyv/i'S.i.s^^ 2-^yy'i'>'V-3' -^^jv^M^mm. 2-^yyv 

;l/-4' 2— -<yyV;l<'-3. 6-iy?f^^J]y^MMm. 2- 
^yyV;i/-2' . 6' - v-^y 2--<yyV;V-3' , 4' -v-' 
y^;i/^m»^ 2--<yyV;i/-2' . 4' . 6' -i^?^^}i^MMm. 2- 
^yy^;V-p-n Fni^i>^mS^. 2-^yy^^;l/-4 * -^^;l/-3' - 

2-^yyyr;l/-6-^nn^S#^> 4-^yyV;l/-4' 
— ry7°nt;;b^m#^s 4-^yyy;V-4' -^nnsm#^. 4-^yy 

^;^_4' _ (2-tjJl^^^->yu\£j\y) ^MMm. 2. 4-. 3. 4-Rt>'4 
. 4* -^yy^yxy yv'^;?7;b4<y^. 2' , 3, 4-. 3, 3" . 4-RXf3 

. 4, 4' --^yyyxy y h U:^;i/4?y^. 3. 3' , 4. 4' --<yyyx 

4-^^yy■■y xy y, 4- (4 -;^;i'4^'^yy xy4^y) ^yyyxyy. 4- ( 
3. 4-ti'x yx-^P^t^^y) ^y yy xy y;^OTi^;*tt7j<i|%. 

4' - (4-;?3;i/.i<^^'>yx::i;U;^-^iy) ^yVy xy y- 4 -;?3;l/v1^'y^, 4 
' - (4 -:^;i/j}?^-yyx-;i/;t4^i/) ^yyyxyy-3. 4 -s^;^7;i/:j<y@? 
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RUnii^Mym. 4' - (3, 4-tfx (tifit^^iy) y :3L=.;l:t=^>') 
yx.yy-2, 4-RXS3, 4-i>'tijVt^ymRryM!:tsm7i<.'^. 4- 

y^yV^J\y) ^^:7xy-;b. 4- (2-tl Hn^^^/Jih^i/) yx.:=.JV2- 
t: Fn^^v'- E-T'nlfyUy 4- (2 -T^y h4^i» :7x— ;l/2-ti 

Fn4^iy-2-7'ntr;vy hy. 4- (2 - 1 Fn^v/;?3;l/4^"n;l/^ h^i/) "7 
x::i;l/2-ti Fn^i/- 2-7^0 F^^, 4- (2 — ('Vv'T^^ Fx F4^i/ 

) 7x-;l/2-H Fn4^v'-2-7°ni^;U^ h^. 4- (2 — rVv'T-:^F^h 
4^>^) 7x^;V2-H Fn4^^X-2-7*'Ptf;V^ F>. 2- ( [2] e-^Vv^ 

[0 0 9 2] 

y^^it^'m (a4 f ) om-^^^^&t^'WM-a-i^^^tcw^c^^^T^^o 

[0 0 9 3] 

. D c p Da^^^tcwr^^fs^D^otf'&tcfei^T. ji^^ki^^^^u-'/xti^v 
y If :3 ~jvm<D c - c ^^^mnow^yifcm^ ctti^x^^^o cm e> <7)i^c» 

, m 7L U V ^(Dffi-a-liri^ffl (i^iJ^ I R j^I t U V M<?D*I-a-li:) til J; D 
[0 0 9 4] 
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■T-llb 1) ^m^f^^hiS^-Vt^ : 

1 ) mm-^w. ^m^w^i<ty^u v ^±tm^^* u -r-i i b i ) : 

b 1 ) 4^ U 1 1 b 1 LT 5 ~ 1 0 0 Ma%<D. 

b) ±HE{l:^t!!g (a) 1 ^;l/ti:^^LT^>^< 1 1 "7 'J-^i^":^;ua 

b2) II b UcJ^*bT0~9 5Ha%0^ < t 5 0 0 0 OTt^ 

(Dit^m (c) 

[0 0 9 5] 
4-°U-T— II b 1 

b 1 ) 4<U V— II b 1 tC^LT 5~ 1 0 OKfi%(D. 
a) ^0Itc^^:Rt;^^J[^^^-ft?^fEr;l/3-;l/i: 

b2) >i<UV— II b nc>t^Lr 0 — 9 5K«%<D. < 5 0 0 0 (DTO 

ofb^!t^ (c) 

[0 0 9 6] 

;^7;^4?V^X^*X;l/4-^:/^ (b) Xtic:ne.Ol^^i*l!c^Hione><D2fflt;^± 
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[0 0 9 7] 

1 m^-^m-r^-mxi^t^mrji^zn-ji mm^mt-^^ : ^>^< 1 1 1 fiitDm 

[0 0 9 8] 
[0 0 9 9] 

[0 10 0] 

ijy^H/Mk^*^ (a) (DMWJi:UT{i: 

t;MT;l/=i-;l/ (^e^L<tiJ^^i^^il(2~2 Ofi^-r^) ^ Ji^U 
>^'Un— ;K 1. 2-Xtil. 3-yn/^>i>;^-— ;K 1, 2 -Xti 1 , 3- 
1, 4-rv-yi^:t~AXiti. 4 -:r^>'>>^:t-;K 1. 6 

U-trn— ;K h U p<^d— /l/T'a/-^^, ^>^:nUX'Jl — ;l/X(i^7';l/i3— ;l/ 

^ttL/ccfc^tc, — fiffiT/l/H-zb p<^y-;K yo/V-;U 



(39) !|t«2 002-5 13986 

. n-. s e c-X{* t e r t-y^/-;l/^) ^^^ffl-r^Ctfe-??^ ; 4<Uli 

}i\=i:^iy^Uy^y. ^^^L<ti2{|filc07l^i^ti Fn4^>/;ba>&W-r^*>0 (f^ij. 

^J^l'O^ ^iJ;^tfUllmann' s Encyclopedia der technishen Chemie, |g4){S, 19 

F. -/ntf by;^4^>^F. x^b>::^-:^i/F. 1. 2 -x4<^i/:/^ 1. 2 

1. 2-:i.if-^-y^^^y. -r h^t: Fny^^, X^U 

^.{^ffl-r^ci:7b'5-e# ; iinecDr;l/:3->'l/fi 1 0 0 — 5 0 0 0^ ^^L< 
200-1 000. #tC300 — 800 (Di&'S^m (iS(¥l^) ^^-r § cl t^b'^^f 

uronic" ( B A S F r ^^x >y'-trVl/'>-V7 Fti) -eA^RTt^-e^^ fecD ; 

tc, E P-B 5 8 1 2 9 P-A 5 2 5 7 2 8 tCfBit^nTV^^ cfc ^ 

U D y Xti T/l/^^ U >':^-^ F - i> P ynM^WXit 4^ U x— 7^/1/ 

^HO- (CH2) z-COOH [fiL. z*M— 2 0T'^^] T^^tl^fb 
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< i: €> 1 m(Dm 1 WLBLis/^^tm z mr ^ ym^mt^r^ m^iif 

=^j\^r^y. 2-jL^;\^^^iyj\/yB.y, ji^uyi^y^y, ^^-^y^^uyiy 
T^y^ iyjL^uyhvr^y. 'rh'^JL^uy^y^Ts.y^ ^y^jL^uy 
^^v-T^y. T=-^)y. If :x.=-vy%/r^y \ 

if. u x-T-;v>^'r ^ y. mTLiil 4 , 7 -Vis-^i/fti y-i. i o-z^r^y 
. 4. 1 I -i^:t^-y^h^r'tiy- I , i4->^r5.y; 

. =f-:i-y :r./~Jl. 4 - ^ d n^:t7 x /— ;K 2 h U » : 

2 fi^g:®;^ ^flgmiS^ 11 F n 4^ i^;Vm^mf § 1 7 T 5 / X« 4< U T ^ y 4^ 
hUX (ti Fa4^i/y^;l/) :^^}VT^y. ^'U :^ ^ Xglucamine) 
. N, N' -tfX (2 -ti Fn^i/ai^;l/) x^UVv-'T^V. &t>'cne©rB 

[0101] 

2 im±cD±a^o{b^^^ (a) (om^'^^im-r^ct'^'e^^o 

[0 10 2] 
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xmt^^ (b) tm^it-^n^o 

[0 10 3] 

[0 10 4] 
[0 10 5] 

: 

[0 10 6] 

[fbis] 

R COOH 



[0 10 7] 
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T^VU-h mk >^ntf7i/-, 
x^ayl=I (^^) r^'J U-h : >1-°U-7°ntfl^>yj3-;l/t7 (p<^) 
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[0 10 8] 

[0 10 9] 
[0 110] 

Jt-'U-T-IIbUi, Jf^'j V-II b nc^LTS— 1 0 0K«%. $?^L<«3 
0-7 0Mfi%CD±3ZEtDlS-a-^J?!c*^t. .I^'JT-Ilb 1 tC^tLT0~9 5M«% 
, »^L<fi3 0~7 0K«%O{t:-&tl (c) i:C0;Sf£;tcj;Dt#^il<!:::^)^-e^^ 

o 

[0 111] 

2) a^«i. «fi^i*Xti>^0'y^J^fi^{*IIb 2 CKU-^e-IIb 2) : 

b2) .i-°Uv— lib 2ti:JtLr 2 5 — 9 5Ma%(D. < i: 5 0 0 0 0¥ 

±£J^^T-S (iW^) ^^L. ^LT±iI^/cMMti:4-°'Jx-x;l/gI55j^>&^1-§ 
giJcDib^il^^ (c) 
OM-a- cfc D ^# ^ c i: -e # ^ o 
[0 112] 

it^^ (d) cD!tftc^?f^H/M^iJi:LTti : 
(^^) T^U Ix-h ; 



(44) 2002-513986 

1, 2-iy^u\njL^y, i, 2 ->>'7;l/;t Pai^lx>S.tf-^-r h ■7 7;l':tn Ji^ 
l^y ; 

tfj:i;l/T;l/n— ;K g^^tT-^K N- lf-;l/tf n U N - tr:^;W ^ ^"V^ 

^>yfbm«. f?ij;^(^'f->y'ft— J^^bU Xphosphonitrlic dichloride). ^4=- 
-y^no (h U4-^X77•^f>) (hexachloro(trlphosphazene)). &t>'^ 

^nfcCtl^iO^^f*. filT^ L T 4-N X :7 T -If > ^ff^^-r § C # § {k-a- 

;l/:tP7'nkf7l/lf::i;l/ai— 7^;1/ ; 
[0 113] 

CO 1 14] 

[0 115] 
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im-^^^^it^m (c) (Dm nc^^rjiit-^mi. '>^<i:^>5ooo. ^i?^ 

L<(i; 5000 — 20000000. 1 00000 — 6000000 CD^i^ 
[0 116] 

^mrjiit-^^ (c) ti. «^J;^ti*4<Ux— r;K Rmk^ii?^ (c) (D^Umicn 

[0 117] 
litl 6] 

R R 

J n 

[0 118] 

±^K^i^r. r', r, RRzSRti\ 7'U-;u». yjv^jvm. »^l< 

[0 119] 

clOJ^-^^-fbo-l^ti. ^J^t^M. B. Armand et al. , Fast Ion Transport in S 
olids, Elsevier. New York, 1979, 131-136H. Xti F R - A 7 8 3 2 9 7 6 tC 

[0 12 0] 

it-^m (c) i,it.rcc<oji:o^it^^(Dm'^^vi>^^\ 

[0121] 

jJ^UT— II b 2 ti, 4?'; V— II b 2tC^LT 5 — 7 5KM%. $?^L<«3 0 

-7 om.m%(Dit^'m Cd) . :s^?:3^M-°'jv-iib 2jc^^lt2 5-9 5Ma%. 

#tc3 0-7 0K«%£D<l:'&!t^ (c) OSJ^^tcJ:t)t#^cii:AN'T#§o 
[0 12 2] 
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[0 12 3] 

1, 3-. 1, A-mSl, -rVT'l^y. 
; 

b) ?l§/j^^<b7]<^. Px.tfx^^>;&t>'^^;vx^^^ ; 

+)-7;l/;tnynt!;l/Xii7^h^'7;l/5i-n>^Ptf;V-Z^U h Xli p< ^ U U 
-h : 

d) T^Uo-h'J;!/. ^^^Unr:hU;K N ^;l/kf n U N-lf 

e) If 7^;K ^J^ii"^^;l/tf j:i7l/X— 7^;K Ji^;Hf ::i;l/X— 

. -rv^'^^l/lf— v'Vji— 7^71^^ ^:^>/;l/tf-;l/ai— 7^;l/. ;t^^;Hf— -'W:!!— 7^ 

T-;l/. ->^n^4^>/;Hf::i;l/X— r;l/, ^Vv-Vblf ::i;l^x— h U :7 
;l/;?l-o^^;l/E -;Ux— ^^•9-7;l/:tD:/n t!;Hf — ;l/x— r^l/X^ix F 
^•7;l/:tn-/ntf;l/lfn;l/x— r;V ; 

77l/^oyp^>, h ij ■7;^:t^:^D^>^ 1. 2->'^ncix^l/>, 1, 2 
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^W\y-A\L\^-^)'fyms^^^y}\^-^u-:ru\L\yy}L^ 7«y{kid-;K f-v 
"^yji^uiiL^uyRZfhV y;V:tujL^uy(D-'mt(D^7tnm^i^ ; mcy 

9 2MS%0-7>y'fkti^'J-r>i: 8 — 2 5 Ma%<0^4^-9-"7;l/4-n 7°D l^y© 

g) 2-tf::i;I/tf U v'^. 4-lf::i;l/tf U If ::i UV;^— 4?^-.- h 

[0 12 4] 

/XiimMtc cfc D ^fflf ^ C ^ ^ ^ o 
[0 12 5] 
5) 4<U'>U^>'. ^J;^i** 

vi/r^-^—h m.^^^^^uyi, 5->>vyi/T^-^— hRt/^4^■9-^^^' 
y.t^^Vv^Wi/7^■«-h) . ^fSjKi^Wi/T':^^- h (1?«J. hUl^>2. 4- 
FD-:h-7^P>l, 5-i>W->T^>.— h;Rt>>>:7x-l^>'p<i5?>4. 4' -i/ 

[0 12 6] 



(48) !|tS2 0 0 2-5 13 98 6 

im^ti^ o H a^^-r ^ ^ l r Biit:-^ ^ 4-° u -^-^mm-r^ c t t'^mmv^ 

tf^U:/^, X^U>^. -tz/V^y^. Ft^";0>'^. »^L<ti 

1. i, i o-x:^j:/v>'^-;K Ra*2, 2, 4-hU 

-jL^^i^^-ji^, 1, 3-:/n/^>'>?;t— ;K 2-p<5^;i/-i, s-^P/^y 
v'^-;!/. 1, 4->^i5?yv^^;t-;K i. 6 -^^-y-^^^'^-zK 2, 2-$;^'^ 
f-;i/yp/^:/- 1 . 3--:;^':^— ;K i, 4-s;^^^^n— ;V->^a^^F+J->x 1, 
4 -v-'oi^y— ^Pv-^n^^+J-^, ;&0^2, 2-krx (4-H Kn4^>/7in;l/ 

[0 12 7] 



(49) 1tS2 002-513986 

xt!^n;l/H FU 1, 2 -y^U^;^^^^/ F:&t;2 . 3-:/^U>^^i/F 
Vzi—jV m. > y U 3 — t! U y U — i , A-^^^yiy 

'&i^^\yyVT^ymSA, 4' :L~}\y:^^y^ ikxST^jr)\^ 

(f^ij. x^$?y-;l/T5y) c ^A^^T^^o iS^^^^^U xx■r;^5^- 

— ;l/;i^U-M-°Ux— yVMO'tccin^oMriti. I^ij^tf. E P-B 4 1 6 3 

;Hi:a-:3X :RD*^cDtifefeti. j>?iJ^ti'U S - A- 4 1 3 1 7 3 Uc 

[0 12 8] 

)\y<DmtLX. 1. 2-x^>i>:t-;K 1, 3-7'a/-?>^>>;i--;K 1. 4- 
v^^yi^;^— 7K 1, 6-^^-^yzy^—J\^. 1, S-^^y^^i^';^-;!/. 1. 
1 0--r'?^>>>':t-;K 2-^^;V-i. 3-yn/^>>?;t-;K 2, 2-v^^:?< 
1 , 3-yD/^^^v'"^— ;K 2-^^;l/-2-y^>;l^- 1 , 3-7°p/^:/ 
>>~;?J--;K 2. 2->>^p<^;U- 1 . 4 - 1, 4 - v-'p^^P-yl/ 
i^'^/u^^Vy. ^-.:t^>5=-;UyUn-;l/H Fo^^v^e/^U— >>x^U>'y 

^^T^^o ^.(/Hi^^i^^^8~3 omcD^mmmmxit^mmmm^i^^- 

V^^Cisocyclc ring system). m^ii'^i^^y-ifyMmW Cm. e^-Jx/- 



(50) 2002-513986 

[0 12 9] 
[0 13 0] 

m. mcmswiT^ym) . xim'^&xit unicorn, m^^tm^micmmic 
^^•^n^m^mLXi^^xi,^<. z.nh\<t^mr )\yu-Mcx 'omx-^n^o 

ai^;lxN, N-tfx (ti Fn4^v'ai^;l/) T^y hXt* 3 -X 

;l/4-Nynlf;l/N, N-^X (li Fo^i/Ji^;^ - 2 -T^y T-fex- Xli 

[0131] 

[0 13 2] 

[0 13 3] 

6) ±aNtD4^'; JIXt^;!/:^— <ine)« 1 0 0 0 0 — 2 0 0 0 0 0 0. 

»^L<(i 50000—1 00000 0(Di^^mtim^n^<^'^^Cf^M^fkt>rj: 

[0 13 4] 



(51) !|tg2 0 0 2-5 1 3 9 8 6 

[0 13 5] 

8) m^i'^s (c) i:LT4^';v-iib i®±fHMHiT\ m^Htt^')"^ 

[0 13 6] 
[0 13 7] 

[0 13 8] 

ti2 0~8 0M*%. $?>tC^!f^L<ti3 0 — 6 OK«%75)^— iSWefe^o iRlli 
til, .-r°U-^-/^^>^~'Il4'®4-°U N'-II bcDfiJ-a-^is 0~9 9MS%. ^f^L< 
ti2 0-8 0M«%. ;^ e>tC^fft L<ti:4 0-7 OK«%7!)'5— ISfi^r fe^o 
[0 13 9] 

{tmiicfca^T. yK^^I^^-r-SC i;;?)^T#;Sli'^^< 1 fflOSJS'l4»R G a 

. RGa^S^*5, RGai:±tJ5fS-r§cl^AN^T#^'>^<t*.— ^icDaRGb 

^^L. r^^ti-'0'^^r^<. aoSR G a <h^>^< }l%^—m(D&R G b 

[0 14 0] 



(52) !|f«2 0 0 2-5 13 9 86 

m^i^^yLi^nm^weh k> . ao--< w-7 x y > w%-&t?SfS'i4S r g a rc; 

[0141] 

:^uy'u\£iyyconm^i^. y it\^=-V v'y t^^-^y ji^^wfu \:£uy(Dn 
h^yji^ujL^uyRXfhVyji^^ujL^f-uycD i moD^y^—to^^Tt^M 

[0 14 2] 

F P i^^s/ ^u^y^^i^jL ymi-^^ts^Jt^m R G b ^ § t tDTfe t> . 4^ U 
v-ll bjb^ yyit\£~V7'yt^^^yj\y:^myri\^Uyt(0^m^WV&^ 

[0 14 3] 
[0 14 4] 

^tf^. M!|^^C?^-r§nJMlII«DSlJ^ti. 0. 1~100K«%, 
iff-^L<iiO. 5~5 0Ma%. !|ttCl ~2 0««%-efe^o 
[0 14 5] 

-:}<^-.-h. >>~Ji^;l/;?7— >1?^^- F. v'Vptf;!/;??-^-}^^-.- v-W^'nl^";!/ 

^^PtfU^;?? — jK;^— h ; ^i^j^Cn Hn 
M O. (n = 2~30. m=3~7) xm-^tl^M^tJ—^^-^-^—h. 
Lx>;?7— i}<:t>— F. 1. 2-yu}dUy:^—t^^—h. 1. S-^PtfU^:^- 



(53) 1t*2 002-513986 

.i^'^-«-h. 1, z-y^uyti-:^^^—h. 1. s-'f^uyti-t^^-^-h. 1 

y^^iy}"'. r;K z^- t e r t T-;K v^^^^ 

— r;K in^i^^yu ;l/S/3i^;l/x— r;K 1 - t e r t — 
7>4^^>_2-^ h::^^^/^^^, 1 - t e r t -7" h ^v'- 2 -X > > 
. 1. 2 -v-"^ h4^i^yn/^>. 2-^ h^>^x^;l/x— 2-xh4^>/x 
^;l/X-7";K S^x^l/^/^'; 3-;l/>^y^;l/x— r;K v^^pt^U:/^ U ;U 

t e r t -y9^;l/^^;Vx— 7^;K h U x^U^^'J 3— ^;l/X—7^;l/. 
■r h^x^U>^*U ;l/i>'^^;Vx— T-;K y -:/^n-5 ^ h v^'^^;^4-^ 
F ; y -y^ci'^^ h^. S>x^;l/- y h 

y-^^Un^^hV, 4, 5-v^'pi^;l/- 1 . 3-v^';?}-^V-^>-2-:t>. 4 

^yyy-z-^y. 4-p<^;i/-5-x^;u- 1, 3 -i^^^t^^v-^:^- 2 

4, 5-i>X^;l/-l, 3-v'^:t^y^>- 2-;^->. 4. 4-v^'x^/l/- 
1, 3-i^:t^V^y- 2-:ty. 1. 3 - i^'^t^^-y-^^- 2 4-^^;l/ 
-1. 3-i^:t^-^y-2-.:ty. 3 2 -^y 

. 4. 4-i/:^=9-)V-\, 3-iy^^^y-2-^y. 5, 5-s>'^^;l/- 1 . 
3-v^';t^-tfV-2-:^->'. 4. e-v'^^;!/-!. 3 2 
.4. 4, 6- h U 1 . 3-v''^4^-9->'-2-^V. 5, 5-v^x^;l/ 

-1, 3->>":t4^-9->-2-:t>> Xt!n- (1, 3 -^^-9-- 2 n^:^ 
-5" . 5' . r . 3' ; 4-v^'^^;U-x 

V^ZyiyV)\y- 1 , 2-:/^lx>:^--1?^-«— h ; i^R ' O C O O r' O C O O r' 
(r\ r\ r' = C,~C2o M[:7j<*) •ea^ti^>';?3;V^-i<>'^xx-f-;l/. i^R 
'-coor' (r\ r' = c. ~C2o g^lt7j<^) -ea^n?.^fcXT-;L' ; i^Cn 
H2„.3 (7>n>5 0) vm-^n^m\t7\<.m\mm')yit-^^. #tcu>^xx 
x;^s^>^-^^x:^-^>^xx7">'^ (i^J^ u>^hu^^;b. 'J>^hux^;i/. u> 



(54) i^az 0 0 2-5 1 3 9 8 6 

). U>'^hUX(lH, 1 H, 5 H-:t^^'7;I/:tn^>'5^;I/) . U h U 

X (IH. 1 H- h U >';l/:tnx^;l/) . 'j:/^hUX (2- (v'x^;!//'^/ 
) . VymhVT. h4^$^xl>:^i/x^;l/) . hUX (^h^v/xh 

hVyj\^:^Ut^7.yr'iiy. UV^hUX (x h^>/;?7;l/.1<^;l':t4^>'X 
, x^;V4-NX.i-Ny^v^x^;K t!;P4->Xjfx>'^v'^7°P t!;K 
X4->>'^v^V^>'K ^4^>';l/4-NX;^>'^y^4^>^;l/> :t1^7^;l/4-^X^1-^ V^i^"^^ 
x^;l/i>'^^;l/.-^X4->y7'-fe-r-hs ^^;l/>>x^;l/4>X.i>y T-Izt^- h 

, h u ji^;i/;fsXJ^yr-fe-r-h. (2 -j^-^v .-^^x;}-^v^s>^^^;^ 

. (2-^^Vy''u\£^]y) .-}-NX.-^y^S>x^;k (2 -;t4^y7°P 4-^X4-^ 
^i^v-^P ;K x^;l/S>"xh4^>/4-NX:7^x;l/4-N;I/p<— h 'J ^^;^4-^X^^-^ 
yy-bT^-h. hUx^;P4NX.1-NyT-fe-r-h. h U ^'n e;l/.i-^XJ^y T-trx- 
^U:/^;Wi-^x.i-^yT-bx-h fi^J^M^xx-r;K x 

;l/7^>'|giiiX7^;W X;l/4->4^>^H\ x;^4-^>'Rt>^«^xx■r;l/ (f^ij. M^v' 
^^;K «^>^x^;V, M^^'Uz3-;b. ^;^X;l/4-^>, v'X^^l/X;!/ 
.t^>^ v^x^;l/yntf;l/X;bJ^>. v^V^;^X;l/4-^>^ h^p^^l^VXyl/j^V 
. y^;PX;l/j}-N^>. i;'^^;l/X;l/4-^4^i>^^ v^x^;l/X;l/>iN^v' H\ v^T'Ptf 
;l/X;^.-J^4^i> h\ v^>^^;VX;l/;j->^->h\ -r h-7^^U'>x;I/4->^i^ F> y^>^ 
X;^4-^>^x^;^, 1, 4--/^>v>^^-;HfX (p<^yx;i/4-s^^— h) . 5^1^ 
r«>^'ypif;K «v'V^;K Mv-^^^^s^;!-. fi«v'':t^^;K 
S02 c 1 F) ; 
X h ij m^i£r ^ u nx h U ;b ; 

[0 14 6] 

tfo'^X'^^ : m^it. T;U*>'C»H, Fy (n = 5~3 0. x + y = 2n + 2) 



(55) !i#a2 0 0 2-5 13 9 8 6 

; :n— 7^;l/Cn Hx Fy (n = 5~30. x + y = 2n + 2. z=l~14) ; 
yh>'C„H,FyO (n = 5~30. x + y = 2n) ; XX-r^VCn Hx Fy O2 ( 
n = 5~30> x + y = 2n) ; 4^^-.— h Cn Hx Fy O3 (n = 5~3 0. x 
+ y = 2n) ; hVCn H, Fy 02 (n = 5~20. x + y = 2n-2) ; M 
Viti—^^^-^—hCnH.FyOz (n = 5~2 0. x + y = 2n-2) •,RZSt-'t7m. 

[0 14 7] 
Utl 7] 



Ri— O 

''b-O— R3 
Rz—O 



Ri — O O— R3 

^B — O— X— O— b'' 
Rz—O O—R4 



B-0~B 

„(L)-d b-H)^ 



R,— O O— R3 

''b-o-b' 

/ \ 
R2— O O— R4 



B-O-X-O-B^ 



{fcfcL. R.-R. = C.~C.o ^{t:7i<^. X = C.~C.o MbTK^. Si (CH 
3)2. m= 1 X(*2} ; 

. 3, 2->^':t4^-9-4^U-:^Xdioxaborinane). 2 - 1 . 3, 2->>^^ 
4^-9-;K';^>. 2-yntr;I/-l. 3, 2 ->^:t 4^-9-4^ U -^^V^ 2-:/^;^-! 
. 3. 2-i>■>a-4^■t»-4?'J■:^>> 2 xi^;l/- 1 , 3, 2 U ■:^ Vo 
[0 14 8] 

$6tc^fc. pimmvtLx. "FtE«^ (El) ~ (E5) (D'pr^< im 



(56) 



[0 14 9] 

Ut \ 8] 



2002-513986 



orI 

B 0R2 

0R3 



(E1> 



lit I 9] 



O = C 



0R1 



•0R2 



Ut2 0] 



O =P 



• 0R2 
OR 3 



Ut2 1] 



(E2) 



(E3) 



^0R1 
O 0R2 



(E4) 



Cfb2 2] 



(57) 



002-513986 




OR* 

(E5) 

[0 15 0] 

^■n?SjibTjtmXt*57'-|l^tOC.~C.7';V^;l/a. (-CH2-CH2-0) „- 

CH3 aiL. n=i~3) . cz'-ceiy^uTjiy^^^im. i^nmmity\<mm ( 

^^£>lfi;b"i. (-CH2-CH2-O) n-CH3 ({fib. n=l~3)T-fe^o 
[0151] 

^ (E 1) ~ (E 5) ©±tH3:XT-;l/©4'T\ ^ (E 3) £DU >i?xX-r;U^ 
[0 15 2] 

i4R\ r\ Rlf'Z^miCXK>R' &tf/Xl^iR (OmtLXli. Ji^;!/ 

^u^^i/;\ym. Rlf^yi^Jl^m. (-CH2-CH2-0) „-CH3 m 

n=l~3) ^W^Ci:7b^^-e#. {.fo^Lmcj^^fz^^K. R, r\ R 
\ R (D'prj: <^ t ^ (-CH2-CH2-0) n-CH3 (fiL. n=l~ 

3 . iJf ^ L < 1 Xti 2 ) -efe^>i:>s*^^§o 

[0 15 3] 

mcptf^L<lt. (E 1) ~ (E5) [{BL. MR. r\ RZf'2-^mc^<r, 
r' RrJXXl:^R' ij^m—t:. ^ti€^n- C H2 - C H2 -O- C H3 . Xit (-C 

H2-CHz-0) 2-CH3U&^] tDXX-r;l/T-^D. ^fci^n^CDltiJt^-t^V 

[0 15 4] 

#tC$?^L<1^ffl^n§{l:^!|!53CD<^J^LTtiiS: (E 1 a) ~ (E5a) 



2002-513986 



[0 15 5] 
Ut2 3] 

B ( OCH 2 CH 2OCH 3)3 

(El a) 

litZ 4] 

O = C ( OCH2CH20CH3)2 

(E2a) 

Ut2 5] 



P(- 



CH 



CH, 



3 '3 



(E3a) 



litZ 6] 



X 



S < OCH 2 CHjOCH 3)2 



(E4a) 



Utz 7] 



(59) 



!f$S2 002-513986 



Si(-0-CH2-CH2-OCH3)4 (E5a) 

[0 15 6] 

. —mc^'UV^ lOmPas. »^L<ti^5mPas. ^!f^L<{i^3mP 

a s cDii-js^wr^o cnib(Dmi^i>i. :;^^j±tt«lt. -micmzoox 

f'^ - 5 0~ 1 5 0 °C<D?M;S[T:-{i^ 1 0 ' 1 o" (D^i^lCi&i^^m^S.^^-^ 
IH«gcDxx-r;Wi. < i: *.^8 0 "C. $f ^ L < ti^^^^ < i: t*^ 1 ZO^C. 

[0 1 5 7] 
[0 15 8] 

[0 15 9] 

*^B^tCt;^l^'(^ffl^n§XX-r;l/ti:. f?IJ^ti*K. Murakami, Chemi. High Polym 

ers (Japan), 7, 188-193H (1950);^O-'H. Steinberg Organoboron Chemistry, 
m5m, J. Wiley & Sons, N. Y. 1964tCiam$nT(/^^ J; ^ ^C. IfifflST'^jS^ 

^fi'j^-i^^. C (O) C 1 2. POC 1 3. S 02 C 1 3. SO*S i C 1 4. ^b^^tB 



(60) Itaz 002-513986 

[0 16 0] 

0~50000mPa s (D^&^n'D^'^-VhO . :^^l.^T^^nSf*^^<D73^-?? 
[0161] 

[0 16 2] 

xU-7^l^-h) tlWIIttc^fflt-SC ti*'«RTtg-e^^o C(D^^rj:y^)VL.l,t^ 
[0 16 3] 

[0 16 4] 
[0 16 5] 



(61) !t#a2 002-513986 

mmm. a. t l < 2 o ~ 2 o o o r v (Dnum^ns.v. 5 ~ 5 0 
M r a d (DmMmm. u V xit^M^mc ^ono ctt^v^. ©tf > 

tL<«o. 05-1 m.m%vmuir^ uttf^-c^^o ^i/Hi. ^^B^coMfiic*^ 

L<ti:;I/-rx^ (i^ij. B Fa. !|ftCL i B F^X^L i P Fe) "e^^} tf^Ci: 
iS^V^^o V'f-'^h.^y'ry^'^tsmM. m^ii^h i BF4X{iL i PFsfi. Si* 

[0 16 6] 

o 

[0 16 7] 

[0 16 8] 

[0 16 9] 

m^-Q^^nMnrnt. — i5t<:^P>nTi/^^^>cDT\ i^iJ;^tfEP-A0 0 9 6 
6 2 9ti:|B«c^nTl/^;So 2|s:^0^tcj;nti\ ^Jf ^ H/>«/l?Mi: LTti^ L i PF 
6. LiBF4. LiClO^. LiAsFs, LiCFaSOs. LiC (CFsS 



(62) 1^82 002-513986 

02)3. LiN (CFsSOe)^. LiC (SOzCn Fzn*i ) 2. L i C [ (C 
F2„M ) SO2] 3. Li (CnFznn ) SO2 [^m^. n*^2~20-efe^] . 
LiN (S02F)2. LiAlCl4. LiSiFe. LiSbFe. (RSO2) 
nXLi [„ X=i O. I S> 2 N. 2 P> 3 C> 3 S i ; R = C. Fa... {m=0~l 

0} xtic.~c2o j^{b7j<^] . L i —Y^ ]^m.xit<inib<D2miii±(Dm ; ^ 

[0 17 0] 
[0171] 

5~500/im, ^Jf^L<«10~500Mm. ^ ^lC$?t L < 1 0 ~ 2 0 0 
/im. #tC2 0~l 0 0 /imcD/¥i^^Wr§cli:*^W^iJ-efe§o 
[0 17 2] 

[0 17 3] 

tC^i?^L<ti 1 5—1 5 0 0 /im. #tC5 0 — 5 0 0 ^ mO-a-ft/P^fO^ ^ 

ti{b^!|?5g I c >lr$CJ±fS^«LfcmfiSc1^^^tf'>^ < 1 /g(Dll 1 msm 
W \ a ^-^CyXtiib-af^ I cS:t/I b^^^^l^±IE^«L/cM*^^-a-t?lJ^^?5: 
< 1 SO|g2S^-a-ty^>0-r-fe;So 'ISfflcDm®^ f^iJ^MSa 



(63) !|tS2 0 0 2-5 1 3 9 8 6 

77- F mmco) / m2<Dm / mi(Dm 

(II) ±m^mLrc'prj:<^ t^m2(Dm(Dmmj:m. rzj= 

(III) '^x^^vmi(Dmxitmi<Dm^k(Dmt. m2(Dmx^im2(DmuL(om 

tiffin— r^- i/^^^?S-e-&^Ht§Xgo 
[0 17 4] 

m2(Dmxiim2(Dmm(Dm^. i&(D^ww±icmm'r^cttim^n^\ 

f-f-y FMOStJ^~7^;l/A. m^l^i^V ::2-yitt°V j:-7.^J\^y ^ JVI^^W^ 
[0 17 5] 

(DTc^K. c<D^^. ^^^fc m. 't(Dm^(Dm^^^^--h'r^) micmm 

[0 17 6] 
[0 1 7 7] 

tyiM»i*:^^l#t-r S c t T # ^ o 



(64) 002-513986 

[0 17 8] 

[0 17 9] 

[0 18 0] 
[0181] 



(65) 



1tS2 0 0 2-5 1 39 8 6 



^»p°p 



[0 18 2] 

^ ^ >3Jtg-^F^ ^ o ^^0^ O^g-o-*^ ^ffl 1/ ^ ^ tO!tf ^CDm?L«ifi (m i c ropo 

rous structure)JCJ;0> !|ttC-t/-^U— ^ffitc, J; O ttMf ti:±gB^S? 

[0 18 3] 

hn h-^^i/a Xelectrotraction)tC'|^ffl-r§C il^'^T'^So 
[0 18 4] 
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[0 18 5] 
[0 18 6] 

[0 18 7] 

bcD^^ECi^m^LT. t#e>n/c:7^';i/AtiiaBjM'l4T'feD^ tarn 

[0 18 8] 

4o 1 1 § >^ X T- A i: L r M -r § o 

[0 18 9] 
[0 19 0] 

immim 

■^-c ^M^mLfc ms.: 4. 15 V) sg^^^n^n^-To 
[Sii^fify 1 ( p A 1 ) ] 
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^•r\ 8 0 0 g(D^iy\yy:^^mmicmxL. ssv^ztmi^rco ^k^^^v. y 
1 0 0 g u j]/y ^ u u— h > 

3 0 0 g(Diy\i ui^iy ^ ti^y -$1 iyJL:r.;\yT ^ V 

1 2 0 g(D^V i^i^JV^ ^ ^ 'J U"- 

4 8 0 g(DX.=f-fV^=^->fVr ^ V h. RZS 

TIB: 

3 0 giDWako V 59 iT '/mPt^MV59) RZf 

2 0 0 g(D4^'>L^> 

[0191] 

MoT*&jML/co ma(Dm. ?SJg^8 0 — 9 O^CtDlEHtC-fSltL/co S 

^Sr^^-^'l^^^. 9 0 °CT$ ^ 3 UfPalSiS^-tir/co 
[0 19 2] 
^iO^t^ TI2: 

1 6 6 gCD4-t: Fa^i>^W:7xy :/S:t>* 
0. 8 3 g£D>>^^^;l/T^y t!U>>> 

^^^-e. ^e>tc2~3Btr^sis$-i±/co 

[ii3fiP2 (PA 2) ] 

^-r. 6 6 0 gcT^^i^l/V^SMtC^AL. 8 SrtCjIjp^L/co T 
15: 

2 0 0 g(Diy\i Kn v'ix^n^>'^i/jir:;l/r ^ U Ix— h> 
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No. 




[mA/cm^J 




'S rmAh/g] 


1 


c(Li th ) 


0.5 


1 1 8.8 




d (Li A ) 


-LO 




110.2 


2 


c (Li tti ) 


0.5 


109.0 




d(Li A) 


-LO 




109.5 


3 


c(Li iti) 


0.5 


107.9 




d(Li A) 


-LO 




108,7 


4 


c(Li ai) 


0.5 


106.7 




d(LiA) 


-LO 




107.5 


5 


c(Li aa) 


0.5 


105.5 




d(Li A) 


-LO 




106.4 


6 


c(Li iH) 


0.5 


103.4 




c(Li ai) 


0.25 


4.6 




d(Li A) 


-2.0 




100.0 


7 


^ /I : lli \ 

c(Li tH) 


l.U 


DC < 




d(Li A) 


-2.0 




91.5 




c(Li ai) 


LO 


89.6 




d(Li A) 


-2.0 




89.9 


9 


c(Li iH) 


LO 


88.4 




d(Li A) 


-2.0 




88.4 


10 


c(Li ai) 


LO 


87,4 




d(Li A) 


-2.0 




87.3 


n 


c (Li ai ) 


LO 


86.8 




d (Li A) 


-2.0 




86.8 
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[0 2 0 5] 

[|S2] 









It (^^) m-m [mAh/g] 


No. 




[mA/cm'] 






1 


c(Li a) 


0.5 


99.7 




d (Li A ) 


-1.0 




81.2 


2 


c(Li tb ) 


0.5 


87.2 






d (Li A ) 


-1.0 




80.5 


3 


c (Li ) 


0.5 


81.7 






d (Li A ) 


-1.0 




76.5 


4 


c (Li tti ) 


0.5 


80.7 






d (Li A ) 


-1.0 




76.1 


5 


c (Li tti ) 


0.5 


79.5 






d (Li A ) 


-1.0 




75.1 




c (Li ) 


0.5 


76.7 




6 


c (Li aa ) 


0.25 


4.1 






d (Li A ) 


-2.0 




70.3 


7 


c (Li ill) 


1.0 


60.6 






d (Li A ) 


-2.0 




63.6 


8 


c(Li aj) 


LO 


68.1 




d (Li A ) 


-2.0 




67.0 


9 


c (Li tlj ) 


1.0 


68.6 






d (Li A ) 


-2.0 




67.0 


10 


c (Li tH ) 


1.0 


67.8 




d (Li A ) 


-2.0 




66.2 


11 


c (Li iii ) 


1.0 


68.1 




d (Li A ) 


-2.0 




66.2 



^ttSa (^5+>--r^;V) : 7 5mAh/g 

(|g 1 1 ■9-^^>'^) : 66mAh/g 
BMl^iZ. OmA/cm') : 87% 
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